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ABSTRACT x . 

Reported are the highlights -cf /a national survey of 
approxiaately 10,000 'teachers, principals, superintendents, and s^ate 
and local district supervisors in public. Catholic, and private 
schools throughout the country. Th6 repofrt includes a btief overviewr 
of the saaple desig;n, instruaent developaent, data collection, file 
preparation, and analysis procedures used in ^he survey as veil as 
selected results of the study. Topics covered in the highlights 
report include- attendance at HS?-spon sored institutes, coirf erences, 
and workshops; use of f■ederally-£u^ded curriculua aate^i^s; 
superintendents* opinions about federal'support. for curriculua 
dev^lppient; teachers* needs %tx. assistance; instructional materials 
and pschnignes; facilities, eq.uipient, and supplies; state and local 
district supervision; and factors vhich affect instruction ift - 
science, 'aatheaatics, and social studies education. Eleven^ f ig.ures • 
graphically illustrate the results of data collected by topic. 
(Author/HA) ' 
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The material in this report is based upon work supported by the 
Nation|l Science Foundation under Contract -No. C7619848. Any opinions, 
findings, and conclusions or reconmendations expressed in this publica- 
tion are those of the authoc^ and do not necessarily reflect the views 
of the National Science Foundation. ' v 



/ PART. I: IMTKODUCTION' . 

. The 1'977 National Survey of /Sciences Mathematics, and Social 
Studies Education was conducted by the Research Triangle Institute 
(RTI) under contract to ' the National Science' Foundation ' (^ISF) • A 
national sample of teachers, principals, superintendents and local 
district supervisors received survey questionnaires,' as 'did all state', 
supervisors of science^ mathematics,^and social studies in- each of the 
50 states and the District of Columbia. 

'The sample design, instnunent development, data collection, *£ile 
preparation, and ^analysis procedures are described briefly ia the 
remainder of-T^art I*; highlights of the survey res'ults-^are presented in 
Part II. ' : / ' 

A. Sample Design ^\ '4 ^ ^ ^ * )\ « . . 

This survey utilized a national probability sample ^f districts? 
schools, and. teachers. The sample was (lesigned so that every superin- 
tendent and princ:^pal, and - every teacher ank si^pervisof of science, 
mathematics, and*social studi^ in grades K-12 in the Uuite^States had 
a chance of being selected. All public. Catholic, and private schools 
in the country were . includeci- in- tt^e target population. This design 
ensured that natjLQnal* estimates of curriculum usage and classroomv 
practices could be made from the san^le data. 

The samples were selected using a. multistage stratified cluster 
design. .First, approximately 400 public school districts were selected 
from 102 diffetent geographic areas" across the country. . Next, schools 
within these districts were selected to provide a^total of approxi- 
mately 400 schools at each of four^grade levels: K-3, 4-6, 7-9, and 
10-12.^ Finally, teachers within each sample school were selected from 
a iist provide^ by the principal. Three, teachers were selected^ from 
each K-3 and 4-6 sam^e s.chobl~one to answer 'Questions about science 



^ A school was eligible fo'r selection if it contaiGaed at least one of* 

the grades in .the specified, grade , range. Thus, for example, a'*K-6 school 

could ha^e been selected either fbr the K-3 sample, the 4-,6 sample, or 
both. 



instruction^ one about mathematics instruction, and one about social 
, studies instruction. Six teacIiers--two ia each subject— were selected 
from (jach 7-9 and 10-12 s^ample school. 



B. Instrument Development j 

The jNaloLonal Science Foundation had defined the areas cyf interest 
for thrp survey tq include course offerings, curriculum /usage, and 
Classroom practices in science, mathematics, and socijil studies. 
Specifically, NSF posed the fpllowing questions: 

" ■ • ' " " ' ' '• / ' ' i 

1. What science courses are currently offered i^ schools?^ 

2. What local and state guidelines exist for th^ specifica- 
tion of minimal science experiences for stud^ts? 

) 

3. What texts, laboratory manuals, curriculum kits, modules, 
etc.", are being used in science classrooms?./^ 

% 

4. What share of the market is held by specif die textbooks at 
the various grade levels and subject areas j 

5. What regional patterns of curriculum usage are evident? 
What patterns exist with respect to urban, suburban, 
rural, and otHet geographic variables? 

' 6. What "hands-on" materials^ such^as laboratory "or a'ctivity * 
• / centered materials , are being, used? What is the extent 
and frequency of their use ,by grade level and subject ^ 
matter? ^ / ' 

■/ ' ' ■-' 

7. What audiorvisual materials (films, j filmstrips/loops, 
models) are used? Wkt is th$ extmt, frequ^cy and 
nature of their use /by grade level and subject matter? 

/ . * . ' ; ^ ' ' ' ' 

8. ^ grade level, hoj^ much time (in co&parison wi?1;ii other ^ 
subjects) is spenp on teaching science? . 

9. ' What is the role of the science teachef" in.yorking' with 
students? Hov/ has this, ' role changed in the ' p>st 15 

'^years?^ What/commonalities exist in ;the^ teacking styles/' 
strategies/ptactices of s^cience teadhers tHrpughiDut the 
United St^tfes? ^< , | ' ? ^ 

10. What are/the roles of science supervisory s^^ciali^ts at 
the local district and state -levels? How ar^ * they 
selected? v What are their qualif icatkotis? ' - •^ ^ 



^ The Natic^nal ScieQce F^undation^ def ine's Science t6 include the 
natural sciences,' social sciences, and mathematics. ' ^ ' ^ 
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11* .How have science teachers throughout the Uni'ted Stated 
been inf^enced in their use of materials by Federaily- 
• supportecrin-service training efforts in science? 

An initial review of the research literature was conducted- ta 
locate previous studies in these areas and to identify important vari-^ 
ables. A preliminary set of research questions and data sources was 
developed, submitted to NSF, and revised based on NSF feedback. Pre- 

■7 

lifflinary drafts of questionnaires wer^ prepared using* items which cfould 
be used to answer the research questions « Host of the . items wer& 
developed specifically for ^is study, but some were adapted from itesfs 
appearing in eatlier studies. 

The preliminary drafts of the questionnaires were reviewed by NS^\ 
and by 18 consultants with expertise in science^ mathematics, and 
social studies education. They were also xfeviewed by representatives 
of a number of professional organizations including the following: the 
American Association for the Advancement of Science; the American 
Psychological Ass6ciation; the Social Studies Education Consortium; the 
Educational Products Information Exchange; and the national associa- 
tions of both state supervisors and local district supervisors of 
science, mathematics and social studies education. The^ questionnaires 
were revised^ based on feedback from the various ^teviewers ;• they were 
then approved by the Committee on Evaluation *and* Information Systems 
(CEIS) of the Council of Chief State, School Officers and by the Office 
of Management and Budget " (!0MB) . 

The final ^versions^of the questionnaires included the following 
topics: \ 

State Supervisor : tiiae spent on various supervision/coordination 

activities; sources of information; attendance at NSF*sponsored 
. workshops; .dissemination of federally- funded curriculjp materials; 

requirements for high school graduation; and problems affecting 

instruction in their states. 

District Curriculum : job responsibilities; professional member- 
ships and activities; sources of information; district guidelines; 
use of standardized tests; textbook selection; use. of federally- 
funded curriculum materials; and problems affecting instruction ip 
their district. 



^Superintendent : background infonoation such^.as district enroll- 
ioent/ type of coomunity, per pupil expenditure , >funding sources, 
hMmber of 'teachers, and number of district supervisors ; v and 
' opinions about federal support for curriculum developaeAt. 

Principal : school enrollment; type of community; principals* 
^ qualification^ for supervising science,, mathematics and social 
studies instruction; sources* of information; attendance at NSF« 
sponsored activities; school facilities, equipment, and supplies; 
textbook selection; problems affect:^g instruction in their 
school; use of . federally- funded curriculiik materials; and course 
offerings and enrollments in science, ipathematics; and social 
studies. 

Teacher : number of - years teaching; source^ of information; needs 
for assistance; time spent tin instruction; teaching techniques ; 
use of audiovisual materials; .use of federally-funded curriculum 
materials; attendance at NSF-spoUsored activities; and problems 
affecting instruction in their school. - ' " . ' 

C. Data Collectip^ t; 

Th^ Chief State School Officers in the states with sample schools 
were asked tor permission to contact sample districts in their states. 
District superintendents were subsequently contacted, and after they 
had granted permission, questionnaires were mailed to teachers, princi- 
pals*, .an^ local district supervisors. In districts with no district 
supervisors in one or more subject areas*, the superintendent was '^asked 
to designate a person to answer questions about district programs. 

Follow-up- activities usied to increase, the response rates included 
the use of(^Th^nk-Tou/Remindet postcards, a secon^ ques'^ionnaire mail- 
out, mailgrams, and phone calls. The resulting response rates were 90 
percent for state supervisors, 73 percent for superintendents, 72 
percent for district >upefvigors , 84 percent for principals, and 76 
percent for teachers. . , , 
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D. File Prepara^tion and Analysis . 

, V . Completed questionnaires were edited manually and coded ^ to resolve 
amltiple responses (for 'example, when a teacher said 50*60 minutes' were " 
typically spent on mathematics instruction, the average value of 55 ^ 
" minutes was used) ^and to assign numeric values to open-endejd responses 
. (for exaa^le, each different textbook which was written in was assigned 
, a code number). The data were thea* transfbmied^to machine-readable 
form using programmable terminals, and a number of machine-editing 
checks were performed. Responses which were outside the acceptable 
range for each item were coded as *||bad data'^ and excluded from the 
analyses (for example, if the number of minutes reportedly spent in >a 
lesson exceeded the number of minutes in the' school day)« . 

. Thef^fin^l - step in file preparation was the addition of Sampling 
^weights tb the file. The weight assigned to each sample ipember was the 
inverse of the probability of being selected into the sample;, th^se 

weights were then adjusted for nonresponse of sample members. All 

ft » ^ • 

result§' of the survey were calculated using weighted dafa. 

<i ♦ 

It, should *be emphasized that th^se dat-a, a^ in all surveys, 'are 
based o^i the self-repoirt^ df respondents. For example, the average 
number of minutes spent on instruction in a subject was determined not 
by actual' classropm obser\fations but from teachers'' estimates of itime^ 
.spent^ In addition, the results of any Sample survey, as opposed to a 
census of the entire population, .are>siih;iect to sampling variability; • 
it IS expected- that the results^^Cou^d not be exactl^^the same if a 
becond random sample .were drawn. For .these reasons, the reader should* 
exercise caution in interpreting' thfese* survey results,' particularly in 
, cases Wher/ the reported differences between gtoups are smalV^ < ^ 



• PART II: RESULTS 

* 



A. Federally-Funded- Curri*culim Materials ^ / . 

1. Attendance at NSF-Sponsored Institutes, Conferences,, ank 
Workshops . * . ^ • * : 

. ; . Since 1955 the National Science Foundation has sponsored 'a 
' variety fit wprkshops, - institutes^ and conferences to increase' th^ 
subject matter competency of sc\i:nce, mathematics, and social science 



\ 



teachers ancf to help" in the implementation of various curriculum 
materials. Since it is likely that many of the*-people who participated 
in. these activities are no longer teaching, NSF records could not be 
jised to. determine the percentage of current teachers in these subject' 
areas who havje been reached by thelse activities,. Therefore, sample 
members in this survey were asked if they had attended one or more 
NSF-sponsored activities and, if so, the particular-x types they had 
attended.- 

• Figure 1 shows the percentages df current teachers who have 
^attended one^ or-«ore NSF-sponsored workshops, conferences, €r insti- 
tutes. Note that many more » science " and mathematics teachers than 
socxal studies tea^chers have participated in these activities • "Alsp,, 
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the level of participation generally increases with increasing grade 

level, with more than ^one^third of all high school mathematics teachers 

'und almost half of all high school sciegnce teachers having participated 

in at least one' such* activity. NSF Summer . Institutes and In^Sfervice 

Institutes 9 both offered prior to ^974 only, served the largest numbers 

of teachers. The percentages attending NSF activities since 1974 ai^ 

lover becjiuse relatively few teachers have had the opportunity to 

♦ 

pa^rticipate in these activities in^the^ast several yeats. ^ 

• « 
2. Use of FederallyFundisd Curriculum Materials 

In addition to its ^teacher education activities, the National* 

Science Foun4ation has supported the development of science, 

mathematics^ and social science currictlla for more than 20 years, 

beginning with the work of the Physical Science Sttj^ty Comn»ittee (PS^C) 

in 19^6.' A itojor purpose of ^ this national suryey was to determii^e the 

current extent of use of the NSF-sponsored curriculum materials as well 

as us« of other, materials developed with federal funds. As can be seen 

in Figure 2, by fai^ the most extensive usage of federally-funded cur- 

»• . • , * 

rlculuffl materials is in science in gtades 7-12;" a total of 6(r percent 

of the districts a re^ using one or ir6re of these materials, with 41 
percent using, more' than one. -At the K-6 level, "^approximately oner third 
of the districts are using one or more of the science curriculum 
materials'. * In social studies, the figures are 25 percent for grades 
^6 and 24 percent for 7-12; and ^ mathematics fewer- than 10 percent 
of ^the districts are using any* of the federally .funded ^curriculum 
materials. , ' - 

The most commonly used of the fede^^i^ly- funded science and social 
studi^es materials are shown in Table 1. ^t both the K«*6 and 7-12 grade 
levels, none of the federally- funded mathematics curriculum material's 
is used in as many aji 5 percen^ of * th^ districts. ^ However, these 
figures ^re. misleading. > As was intended when these materials were- 
eveloped^ a* number of^the "innovations" have been incorporated . into 
oth^r coonercially^ availably textbooks which are being us^d in^ many 
districts. . 

Figure '3 show^ the percent of teachers in each* subject and grade 
-range who are using at least one of the federally-rttftded' -curriculum 
matprials.- Note that the ^percent >pf teachers using these piaterials 
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• FIGUflE.2: DISTRICT USE OF FEDERAUIy FUN&ED CURRICULUM MATERIALS 
^ IN 1976-77 SCHOOL YEAR. A ^ 

> . - •' ■ 
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• ' Table 1 ^ ^ 

*FEDERAUY-DEmOPED CURRIOILTO MATERIALS -BEING- USED BY 
MORE THAN 5 PERCENT SCHOOL DISTRICTS 



'Curriculum Materials 



K-6 Science" 



1» Elementary Science Study (ESS) 

2. Sciencer-A Process Approach (SAPA) 

3» Science Curriculum Improvement Study (SCIS) 



Percent of Districts 
Usi^g Materials ^ 



15 
9 
8 



7-12 Science 



1- 

4- 

5; 

7. 
8. 

9- 

10 



Introductory physical Science (IPS) 
Biological Science: Anlkologiqal Approach 
» (BSCS Green) A • : 

Biological Science: Ajv^quiry Into Li^fe 
(B^SCS Yellow) *, . 

Chemical Educatiop Materials S^tudy (CHEMStudy) 
Probing the Natural World — Intermediate Science * 
Curriculum Stu<^ (IS,CS) . 
Project Physics Cburse XHarvard> . , 
Physical SqiexKre Study Committee Physics (PSSC) 
/Investigating the Earth^Earth Science Curriculum 
Project (ESCP)' * - > J 

Biological Science; >MoIecul6s to Man (BSCS Blue) 
Individualized Science Instructional System (ISIS) 
Biological Scienpfe:^ Patterns and Processes 



K-6 Social Studies 



1. Elementary Social Science Education* Program 
Laboratory Units (SRA) ^ 

2. Our Working World , ^ ' 

7-12 So cial Studies 

I '^—^^^ ^ ^^^^ — — » 

\ - " • . •■" 

. Amerit:an Political Behavior • 

2. Carnegie-Mellon Social 'Studies Curriculum. Project 
(HQlt Social Studies Curriculum) . 

3. Sociological Resources for the Social Studies (SRSS) I 



k 25 

19 

16 
15" 

^12 
12 

10 
8 
7 
6 
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12 

10 
7 
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FIGURE 3: PERQENT OF^TEAC^^ERS USING ONE OR MORE OF THE FEDERALLY 

FUNDEDCURRICULUMiviATERIAL^ ' ' ' 



tends td» increase wi.tfe increasing grade range. In iact', sligKtly mdfe 
than half of all ^rade 10-12 science teachers were using one ar more of ^. 
the fede^rally-fimde'd science curricululrr materials * during the 1976-77 

school year, ^ 

• ^ ^ ^ ' ' ' *^ ^ • / 

3* . SuperiHt^denfs ' Opinions About Federal Support for Curriculum 

-f * ' • 

Development * " . - 



Superintendent's, were askdd to^ indicate if . they agree or 

{oUt f^eral support for 




disagree with , each o^* a- number of tftatemte^ 

curriculum development. .Wh|.ie 58%re>fcent. otHH^erintendents agree that 
federal support for curriculum development and dissemination lias im-. ^ 
proved the . quality of curriculum alternatives available to schools, , 
^lUy 27 percent" believe that these efforts have grcjatly inqiroved th?. 
quality of classroom instructioii^ Most sut)erintendents (66 i^ercfcnt) 
belief ve ^at continue^^federal support for^ curriculum development ' 
during the next 10 'years is necessary, with 77 percent feeling th^t NSF 
should continue feo help teachers learn to implement NSF-funded cur- C ^ 
ricula, and 55 percent believing Ch^t the federal government ahdu],d 
direct mo^re attjbntiion toward disseminaljing %hc new curricula. • . 



: 10 ^ 

12 



One frequently heard comment about federal support for curriculum 
development has been that it • tends to create a nationally udiform 
curriculum; - superintendtots wer6 about equally divided 6n thisdssue* 
Another area of frequent disagreement is whether or not federally- 
funded curriculum '^proj ects , should deal with . controversial topics; 34 
percent of superinten'dents believe that they * should not, while I 60 

percejjt b^Heve they shotild, and 6 percent did not answer 'the question* 

^ ^ -V - ; \ 

B. Science/ Mathematics ^ and Social Studies Teachers 

The average science, mathematics, and social studies teacher has 
been teaching for approximately 12 years; in. general, dif^rences among 
the subjects and grade ranged are quite small. Figure 4 shows the 
breakdown by sex of teachers in' each of the four grade ranges « The 
results- dre consistent with the findings of a number of other studies: 
very f ew' K^3 teachers are male, but most high school science, mathema- 
tics, .and social staidies teachers are male. 
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FIGURE 4: PERCENT OF MALE AND FEMALfe SCIENCE,' MATHEMATICS, AND 
, SOCIAL STUDIES TEACHERS, BY GRADE RANGE 
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Most elementary Mhool jteachers teach in ^elf -contained classr 
rooms , ' that is, the teacher is responsible for instruction in, all 
academic subjects* There is evidence, however, that th^^$jaachers do ^ 
not feel equally prepared to teach all>of these subjects* As shown in 
\ Figure 5, nearly two-tblxds^ of all elementary teachers feel very well 
qualified to teach reading^ while only 22 percent feel very. well quali*- 
fied to teach science* Similarly, at the other end of the scale, 16 
^ percent of elementary teachers fee! "A'ot well qualified*' .to teach 
science,* compared to 6 percent or fewer in each of the other tluree 
subject a^ceas* * . ' . . 

It -is interesting to note that elementary teachers' , perceptions ' 
/about their qualifications fot^ teaching the various' subjects are con-* 
sistent 'with the amotint of time that' is generally spent in instrudftion 
in j^ese areas* Teachers in Self-contained classes reported 'spending 
th.e most time on reading ^nd the. next largest amount of time ^ on mathe- 
matics instrtj^ction* The Emphasis - pn "the^asics" apparently leaves^ 
very little time for instruction in seienlce and social studies* As can ^ 
• be seeh in Figure 6, students in grades K-3 spend an ayerage of only 
about 20 minutes each day on science* and on social studies* Not^ that 
the difference between the amount' of time* spent on reading and that 
spent on other subjecl?& decreases^ f rom K-3 to 4-67* f * . 

More than half of all school districts in the country, especially 
small districts and those ^ rural areas, have no persons responsible 
- for district-widi5 supeirvision or coordixxation. And,* as showh in 
^ Figure 7, while approximately 75 percent of schools with graces , 10--12 
have science, mathematics, and social studies department chairmen, nnore'^ 
than half ^f all elementary and junior high schbols do not* Further- 
more, while 90 percent or more of elementary sciiool principals feel \ 
'"adequately qualified" or "very well qualified" to supervise *instruc- 
tion in reading, mathematics, and social studies, almost 20 pero^t.^ 
feel "not well qualified"' for sciencle^ supervision* .Thus, the elemwi^- 
ary-x/school teacher who feels inadequately prepared to teach science 
, (and l^ut Of 6 feels this way) may nojt b^ able to get help from the 
principal, and . is unlikely to have a sjiience .d^^^tment chairman ^r a 
district science supervisor to turn to or help* ^ 
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K-Z W ' 7.9 ,1li^12 

7: PERCENT OF SCHOOLS WITH DEPARTMENT- 
CHAIRMEN BY'GRADE RANGE 



The percep^on that one is inadequately qualified for teaching 
certain subjects is not' limited to elementary school teachers. Secon- 
dary, teachers were asked to indicate if they are teaching ^any courses 
thaC they do not feel adequately 'qualified iq teach, and if so, to 
specify the courses. Approximately 12 percent of the science, mathema-^ 
tics , and social studies teachers specified one or Aor^ courses • 
Interestingly, the vast majority of 4Jiese teacher^ listed/courses in 
Uxeir sample^ subject area; fop^exanq^, most of the scie^ie teachers 
who indicated they are inajdequately qualified to teach one or more 
courses were referring to courses within "^sci^de/, The problem of 
teaching "out of field" is ^agparently^ a greater problem within each 
major, discipline than across disciplines. 



Teachers were asked lildicate specific areas in. which they would ^ 
like assi'stance from a subject matter resc|ifi;pe .pers^on but « receive 
little or none, those ar^as in whictf they are already receiving adequate 
assist-ance, alid those in which they usiully do! not need, assist^nce.vfrom 
a sitbject matter rejipur<:e""persopL'. More than 75 percent of au. scjfence, 
mathematics, and sqcial studies teachers indicated they do not |(lanally 
need assistance in lesson plihning, aciually teaching lessdn8\\and^ 
oiaintaining discipline. Areas, in which a sislable number, of teachers^ 
would like additional assistance include obtaining information'^ abput 
instructional materials, learning new teaching methods, implementing ^ 
the discovery/ inquiry approach, and using manipulative, jor. hands-on/* 
materials: i ,\ , . , * ' | 

Teachers were also given a list of possible i sources pf information 
about new developments in eduqation .and yere aslj:ed to n^e the utility'' 
of each.r The results^ showed that many science, mathematics, f and social 
studies t^^hers rely on other teachers ^ for infc^rmation; approximately 
half of rate this source "very useful" whille most of the others ' 

consider teachers "sdmewhat useful." Other particularly . valuable 
souroiss of inform^ion for t;.eachers include: 'jclumals *and othfer. pro- 
:fessional publications, especially for teachers in the higher* grades ; 
^college cdurses; and for elementary teachers, locil in-service progr^Mis. 
' Principals^", local 6uiject specialists, federally sponsored workshoprs, 
meetings of professional organizations, and publishers and sales ^re|ifre- 
sentatlves are also considered useful sources ofr information by quite a 



few teachers, while the ^majority of teachers ratsd teacher union iaeet- 



«ings and state departmeht^^rsonnel as "not us^ui 



C. Instructional Materials 



^and\( 



'echniques > 



The textbook continues to play a central, roht in. science, mathema- 
tics, and social studies classes.^ With the exception pf K-3 science 
and sdcial , studies, ^virtually all science, matjhematics,^ an4 ' social 
vstudies claj^ses ' use published textbooks or programs.^ While most 
classes \ise a single textbook or program, approximately one- third use 



^ Approximately one->third of K-3'^science andr^ocial studies classes 
use no published textbook or program. ' 
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multiple textbooks « In most districts, teacher committees and i^di- 

vi<fuil teachers are heavily involved in ^electing th^ textbooks .to be 

, ''tip*' »• 

used* In many cases principals, superintendents and district-vide 
> sup^frvisors are also involved in these decisions. Very few districts 
involve students, parents or school board members to any great extent 
.in the textbook selection process. ^ 

Lecture and discussion are^ the predominant techniques used in 
science, ^the^natics, and social studies classes. Discussion occurs 
"just about, dail^* in half or more of these classes. Approximately 
two-thirds of the classes in each subject have lecture once a week or 
more, with many*]j||. thes6 having lectures "just about daily. V 

Science and social studies classes are generally more likely than 
. mathematics classes to use alterative activities such as library work, 
student projects,* field trips, and guest speakers. Similarly, films, 
filmstrips, film* loops, slides, tapes, and records are more frequently 
used in science and social studies classes than in mathematics classes. 
On the jDther hand, individual assignments, chalkboard work, and tests 
occur more frequently in mathematics classes than in social studies or 
science classes. Televised » instruction, programmed instltfc^ron, com~ 
puter^assisted instruction, and contracts are rarely used in ^ny of the 
three subjects. Finally, simulation activities (e.g., role-play, 
debates, pai^^ls) are comitaon in social studies but rare in science and 
mathematics . • 

The use of "hands-on" or manipu*lative mSt^riaTs ^s niostv frequent 
in science classes, with 48 percent pf the classes using, th^ at- least 
once a week compared to 38 percent of mathematics classes afid 24 per- 
cent of social studies ^classes. ^ Figure 8 stows the frequency^of use 
of manipulative^ vin science classes in the four grade ranges.^ Note 
that the overall use oS manipulati^es in science classes increases with 
increasing grade level. Meter sticks aiid rulers are .frequently used \t 
al^ grade levels, whfie living plants and animals are frequently used 

ini the lower grades, and balances and scales are frequently used in the 

I ' " - ,»* . • 'I • 

I , • • " 

-r^ : ' / * ' 

^ While manipulatives are used more| frequently, in science classes 
than' in mathematics ^ and' social studies classes, science edutrators may 
be concerned that^ 9 percent of science classes never use manipulative 
materials and another 14 percent do sa less than once a mont^. 
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grades. Ihterestingly^^ science <teachers who have attended ^ne ^ 
,or^ more NSF^-sppnsored activities^ are^ considerably .^ojctT li^ly than 
Other scienc^teY^fiera Jto use maziipulative' materials in thejj^r classes. 
«(Thls is no€ thf' c^se foi: miktheinatxcs or social sti^ies teachers.) 
In oiathefiatica / the use of nianipulj^yes is"^ more coonon in the 



lower grades. Games and puzzles, activity Carals or IC^a^ and "^numera* 

tion and place value manipulative^ such as . rods ^^^d blocks, are fre* 

quently used in grades K-6. At all grfde levels, non^inetric measure*-. 

^^^^^ * t ^ 0 » * * 

ment tools* are more frequently used than metric peasuraaent ^|too^ls . In 

social /tudies, the usej of maniptilatives is again mor^^'vconpon in the 

lower grades, with maps", . charts, and globes l)ein{^ used quite' frequently. 

' Science and mathematics l^eachers were asked about the ^use of the^ 

metric ^system in their classes.' As shown ^ in Figure 9, the use of 

metric concepts increases with increasing grade l^el .in science 

cl'Hsses; approximately 90 .jTercent of the 7-9 and .10-12^, science classes 

make use^ of the metric"^ system.., In-mathem^tics, on^^e other Ixand, use 

is higher in the lower- grades; by 'grades 10-12 " only 56 percexlt 6f 

mathematics classes, use metric contei>ts. In addiAoh^ mathematics' 

^classes are more likely to use ^ the 'metric system' only in ^ special 

junit, while science classes are more^ likely to. introduce the concepts 

in a special unit and then use them throughout* the co^irscf^- ^ 

L Facilities^ Equipment and Supplies^ • ^ 

Principals were asked if each of a numbe^r of t3^^s . of / equipment ±s 
vaiiable' in their'f^schoolH\ The results ,^^o^ in Figiure 10, indicate 
hat secondary schools are considerably .more ^likely than Elementary 
schools to have greexihouses-, computers or computer terminals, hand-held 
c'alculator^and darkrooms. 



Teachers were asked about act^l- use of various types of 

equipment^ The results showed that some t3^ea.^^ equipment are^avail- 
able in many ' schools but,- are •\ used in ifelatively few classes. 'For 
exainple, while more than three-fourths of elementary "schoda haVe 
microscope, only, 28 percent of the K-3 science classes and 59 percent 
of the 4-6 science classes ev^r ma^e ^se^j^ ttem.. Similarly^ while 36 
percent of^T:<tl2 . 8c^<y£« have computexrS^or counter terminals , only 9 
percent of 10-12 science classes and 16 percent of 10-12 mathematics 
Classes ?»ver use* thenk - ^ 

22 .. ' - * ■ ^ 
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FIGURE 9: USE OF THE METRW.SYSTEM IN SCIEIVICE AND MATHEMATICS CLASSES 
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FIGURE 10: AVAILABILITY OF EQUIPMENT IN SCHOOLS, BY GRADE RANGE 
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Teachers of science in grades were also asked ajbout the facili- 
ties they use f^r teaching their classes* Slightly more thail .half of 
all elementary school classes receive science instruction in classrooms 
with portable science materiaJLs/ As shown in Figure 11, only 4 percent 
of the elementary science classes ^( and virtually all of thes^ are grade* 
4-6. classes) are conducted in laboratories or special scjience rooms; 
.more than a third of the classes are. conducted in classrooms with no 
science facilities at all* ^ 

, Teasers were ialso asked' to rate the ^ adequacy of ^arious aspects 
of facilities, equipment and supplies for teaching their classes. The 
two areas rated "improvement needed" by more, tl^an half of the teachers 
were availability of laboratory assistants or paraprofessional help and 
money to buy supplies on a day-*to-*day basis • These two problems were 
considered serious in all subjects 4ind at axL grade levels. " 

E. State and Local District Supervision/Coordination 

^ Statue cour^se requirements for high school graduation are heavier 
in social studies than ii^^thematics or science: in grades 9-12, most 
states require only 1 year of mathematics and science but more than 1 
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. FIGURE 11: TYPES OF CLASSROOMS USED BY K-6 SCIENCE CLASSES 
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year of 'social studies. Vei^ few states* currently require specific 
conpetencies . in .these sUDjects, 'l>ut*.a ,aujnber^o|x^stateis are planning to 
implement such programs^^^jr*?^!!^ a third^ of \the states are- 

planning 'to implement cooipetency programs in viaUM^tics, while 22 
^ percent plan *to do so for sQciar studies and 13 percent for science. 
Approximately 25 percent of « the states and 40 percent of ih'e- 
districts set guidelines^ for minimum ins|tructional time intone or more ' 
- 6f the elementary grades. Relatively fei* district;s set ^guidelines fpr 
kindergarten instructfLon^ and those that do recopieiid a minimum of>v bnly\ 
approximat^y>^5 minutes per day each for science matUsmatics^ and 
social studies. In grades (tee thrpugH three the^ recommended miijjLmuml 
time^^for Mathematics i6 30 minutes on the average, while the Wcom- 
menH^^'' minimums for s'^ience and social .^studie^ axe approximately 20 
mi^tes each per^^y . In the higher eli^entary graders the recommended & 
miniipum * times for- the' 3 subjects are all in *^e .30 to 40 minute ra^ge, 
with qd major differences' between subjects. 

In addition to que^ions about *distrixt^l-.^eqjciirements .an^ (iiir- 
^ricula, respoi^dents to the* district currici^lum questionnaires were 
asked about their profttesional activities. Whfl> allegiance to a 
particular subject area appears to be stronger at the secondary level . 
than at the elementary level, in^o caie did as^many as a third of the 
respondents \ indicate membersllip in their subject area's |l^fessional 
organizations, e.g., tj|ie National Council of- Teacher% :of Mathematics,* 
the National Science TeacheafS Asj'sociation and th^^tional ^£i»i^cn for 
the S.ocial Studies. Simila^l^,*^ fewer than SO^rcent of the respond- 
ents re^rted attending a brofessiona^ meeting^ln the. subject of in- 
terest at^ the state, regio^f or na^ional^ le^ during the 1975-76 
schpol^-yeSr. -'^ / ^ 

■ % ' ' W-, ' . ' ■ • 

F. Factors Which Affect Instruction In Sciendfe, Mathematics, and 

«»• 

" Social St udies ^Education -s * ^ 

Insufficient funds for^piir chasing equipment and. siq^lies,^ and lack 
of. materials for individualizing instruction^ are sbrious -problems 
affecting K-12 science, mathematics, and social studie^^ instruction 
according to all. groui^s queried (telEichers i principals, and ^tate'and 



local. $uper7i8ors) . Izudequate facilities are also considered 'a serious 
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probli^m^ ijx,^ science at all -grade levels • Interestingly i all. groups 
^cept teachers consider inadequate articulation, of instruction across 
grade levels to be a? serious prpblem. 

^ Several probl^s appear more serious in tKe elementary grades^ than . 
in the secondary grades V including lack of teacher planning time in all 
tliree subjects. For elementary science and social studies, the belief 
that these stibjects are less in^ortant than others and inadequate time 
to teach these , subjects are also cpnsidei^ed major problems. It is 
interesting to note* th^ all groups* except the teachers themselves 
consider ijoadequate teachei: preparation and la.ck of teaci^er inte.rest to 
be major probfems in K-6 science in^ructign^ 

Two problems are considered serioi^s for science^ mathematics and 
soc;ial studies instruction in grades 7*12: inadequate student reading 
ab^ftties and lack of student' interest in the subject.* 

Surprisingly, difficulty in mai^ntaining discipline was not rated a 
serious problem^ for science^^ mathemVt^cs^, or social^^t^dies instruction 
1)y teachers, principals, or state and local supervisors. This result 
is not consistent witlT findings of some other recent studies^ which 
indicate great. concern over discipline*related issues. 



FOR MORE ,IMFORMATION: ' 



A more detailed treatment of the- restdts of ^ this purvey can Ji)e ^ 
found in the technical report. Copies of the technical report of the ^ 
1977 ^tionai Survey of Science, Mathematics, and Social Studies Educa- 
tion and additional copies of , this Highlights' Report ^may be obtained 
from the ERIC Document Reproduction Service (EDRS)^ and from the Nati^al 
Technical Information Service,^ Copies will also be available from the 
Government Printing Office.^ In addition, persons interested in using 
"^the survey data , to conduct additional analyses may obtain a',copy of the 
Public Release Data Tape and tfife accompanying User's ^ Manual from the 
National Technical^ Information Service.^ 
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